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Regional Modeling — WRF/Chem

« Objectives
 \What models

« Some early results (verification, inter-
comparison, trajectories, cloud forecasts, etc...)



Objectives

* Improve next generation air quality
forecast model

 Assist in field operations



Three different versions of
WRF/Chem (“online”, meteorology
and chemistry integrated together)

« WRFV1/chem (27km dx)

— Has been running for close to two years with no or
little change (96 emissions inventory), evaluated retro
actively with data from NEAQS2002

« WRFV2/chem (12km dx)

— Improved anthropogenic emissions input (99
inventory)

— Different Soil/veg/snow scheme and coupling to PBL
— Different convective parameterization

— Meteorological analysis based on 3dvar RUC
analysis - includes sophisticated cloud analysis



Three different versions of
WRF/Chem

« WRFV2.2/chem (27km dx)

— In addition to the previous, biogenic emissions
have been changed and are now based on
Beis3.1.1

— Consistency between land use data and
biogenic/anthropogenic emissions has been

improved



What is avilable on WEB/FXNET

After some initial problems with size of data sets
and different model versions

« WEB (O,, PM, met stuff):
— WRFV1 (27km)
- WRFV2 (12km)
— All versions on ETL site

« FXNET

— 72-h WRFV2.2 run (27km)
— 36-h WRFV2 run (12km)



How well do the models predict the

local wind fields?
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Observed Wind Profiles

F5E

A A ARAR

kil
%ﬁwﬁ%ﬁ éf
e

ST

Moy ,,www«.. R x\
ﬁ%ﬁ%ﬁiﬁ

J SRR ,ﬁ.ﬂ D

N ; §/%r ,&?.31\

ﬁz.féﬂﬂﬁ? rﬁﬁ,w#f

ﬁfxff#f
~ fsﬁ%;
I ﬁﬁ.ﬁﬁﬁfﬁﬁ
/x ffgfﬁf s

/,F,,f

%Wféﬁ@ﬁﬁﬂy;
A A\
J/w,y. B N ,.. &

.ﬂﬁ? ;f,f

NN
.ﬂ#ﬂfﬁf# x;uﬁq

12km Wind F’rofiles

(15w we) pybreg

sSuoljeAlasqQO

FZE

Model WRF_CHEM W2

a0 0 4% 9 A4 15 49 Tty T ™y

/V

333333
L 1332393
IR IR I IR
N IR
-WWWWMWW
Mw,v,vvv
- >
Mﬁmx
-wqw 5

4 N N Y
C 3333333
R e e A e A
e i M B B B
BN
L~ ~
NS RNRR
R O O T
IR
NN IR
«wmw,v;}
IS o~
R SN
BRI
L f..,____...\\\¥
I A S
VY R S
MEALRARARNHT
o e S S Y Y
EeCRenoateRENRE

(15w we) pybreg

WYZlL — ¢4ddM

4 43 494 1 495 5™ '

- =

L)

o~



Observations

ETA/CMAQ

Height (e msi)

Height (e msi)
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Trajectories: where does what
plume go

Morning plume, trajectory release at Evening plume, trajectory release at
12z 00z

Hadel info; T8.0.8 ¥al—Yam—Ja RCBE mirad &% km, 24 levals, 30 sec Hadel info; T8.0.8 ¥al—Yam—Ja RCBE mirad &% km, 24 levals, 30 sec

Forward trajectories



Trajectory: How does resolution
influence results?

WRFV2 - 12KM, 12z
release




Backward trajectories: where did
the air come from




Prs (mb)

1020.045
1019.215
1018.626
1018.429
1014.085
1011.223
985.781
965.949
973.049

laval 1
Faost: 0.04Q

Trajectories from hour

a0

48

Hadel nfo: T20.8

aa -

an

Init: 0000 TFTC Frd 23 Jul 04

Yalid: 0000 UTC Fri 23 Jul 04 (1800 MDT Thu =2 Jul 04)
46.000 to 72000

a0

it

0N

ag

jzie] 100 1159

Hel—Tam—Ja NCEF mired &% kom, 34 lerals, 20 sec



Suopport from RUC and WRF for
cloud forecasts

Cloud base height {ceiling} (kft above surface)}

% Visible Satellite ri 1:15223;;.Jul-04 E—hr fest valid 23—Jul—04 18:007



Suopport from RUC and WRF for

cloud forecasts
Duculfemerd — 2 NOAA

Cloud base height {ceiling} {kft above surface)



Effect of Convection on pollutant

wit chem 27km LineC Wind (kts) 21.00 42HR Thu 18:00Z 22-Jul-04
wtt chem 27km LineC Carbon monoxide Imgippbv) 21.00 42HR Thu 18:00Z 22-Jul-04




More convection and
warm frontal lifting
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wit chem 27km LineC Wind (kts) 21.00 80HR Fri 12:00Z 23-Jul-04
wit chem 27km LineC Carbon monoxide Imgippby) 21.00 60HR Fri 12:00Z 23-Jul-04




Altltude | m &A%L

Altltude | m &A%L

Can it work?

ETL lidar and 12 July, 21Z WRF-CHEM
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Isoprene prediction along P3
Flight path, NYC-1, 17z
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